Mitochondria in chronic liver disease.
Mitochondria are the main energy source in hepatocytes and play a major role in extensive oxidative metabolism and normal function of the liver. This key role also assigns mitochondria a gateway function in the center of signaling pathways that mediate hepatocyte injury, because impaired mitochondrial functions affect cell survival and contribute to the onset and perpetuation of liver diseases. Altered mitochondrial functions have indeed been documented in a variety of chronic liver diseases including alcohol-induced liver disease, nonalcoholic fatty liver disease, viral hepatitis, primary and secondary cholestasis, hemochromatosis, and Wilson's disease. Major changes include impairment of the electron transport chain and/or oxidative phosphorylation leading to decreased oxidative metabolism of various substrates, decreased ATP synthesis, and reduced hepatocyte tolerance towards stressing insults. Functional impairment of mitochondria is often accompanied by structural changes, resulting in organelle swelling and formation of inclusion in the mitochondrial matrix. Adequate mitochondrial functions in hepatocytes are maintained by mitochondrial proliferation and/or increased activity of critical enzymes. The assessment of mitochondrial functions in vivo can be a useful tool in liver diseases for diagnostic and prognostic purposes, and also for the evaluation of (novel) therapeutic interventions.